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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hard disk device and an electronic 
device which are stable and strong to impact, prevent the occurrence of 
contamination caused by organic gas even under high temperature and are 
usable in a wider atmospheric pressure area. 

SOLUTION: The hard disk device 100 is provided with a magnetic disk, a 
magnetic head, a positioning mechanism for holding the magnetic head for 
positioning, a case A (4) for housing the magnetic disk, the magnetic head and 
the positioning mechanism, and a case B (5) for housing the case A (4), wherein 
the inside and outside of the case B (5) are airtightly interrupted. This electronic 
device houses the hard disk device 100 in a case. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hard disk drive unit with which it has case A (4) which contains the 
magnetic head (2), and said magnetic disk, said magnetic head and said 
positioning device, and case B (5) which contains said case A, and the inside 
and outside of said case B are intercepted airtightly. [ a magnetic disk (1), and ] 
[ the positioning device (3) in which said magnetic head is held and positioned, 
and ] 

[Claim 2] The hard disk drive unit according to claim 1 said whose case B is a 
product made from aluminum. 

[Claim 3] The hard disk drive unit according to claim 1 said whose case B is a 
product made from plastics. 

[Claim 4] The hard disk drive unit according to claim 1 to 3 with which Case A 
and Case B are insulated with the insulating film (6). 

[Claim 5] The electronic instrument which comes to contain a hard disk drive unit 
according to claim 1 in Case C (7). 

[Claim 6] Said hard disk drive unit and the electronic instrument according to 
claim 5 which formed the impact absorber (8) between said cases C. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the electronic instrument incorporating a hard disk 
drive unit and this equipment, a magnetic disk is not polluted, but this invention 
can operate normally in an extensive high-pressure atmospheric-pressure field 
from low voltage in detail, and relates to the electronic instrument incorporating 
the hard disk drive unit and this equipment which are excellent also in shock 
resistance. 
[0002] 

[Description of the Prior Art] In recent years, the electronic instrument which has 
disk units, such as a magnetic disk drive as a store, an optical disk unit, and 
optical-magnetic disc equipment, progresses quickly considering a computer as 
a core, and came to be utilized all over the life. As for the portable personal 
computer represented by the notebook mold personal computer (a personal 
computer may be hereafter described as a "personal computer"), 
lightweight-ization is especially advancing in the miniaturization list. Since the 
magnetic disk drive (hard disk drive unit) also increased by leaps and bounds 
[ storage capacity ] to coincidence by a miniaturization progressing in connection 



with this, a portable personal computer came to be used, carrying it still more 
easily. 

[0003] Conventionally, the positioning device in which the magnetic head and ** 
magnetic head for a hard disk drive unit (for the hard disk drive unit of a 
conventional type to be described as "HDD" below Hard Disk Drive:.) to record 
[ the magnetic disk which is usually the record medium of the information on ** 
data etc., and ] ** information, and reproduce it are held and positioned is held in 
the core box case as a main element. The opportunity for HDD to be carried by a 
miniaturization and high capacity-ization is increasing. HDD has sealing 
structure (Winchester mold) in order for dust and a steam to trespass upon the 
interior and not to usually reduce the record precision or memory capacity of a 
record medium. However, since distortion arises in a case and the positioning 
accuracy of the magnetic head is affected by the height of the atmospheric 
pressure of the environment where this sealing structure, therefore an electronic 
instrument were placed, the atmospheric pressure with which HDD can operate 
normally has a limit. Therefore, the present condition is usually still being unable 
to use a portable personal computer by the mountain exceeding above sea level 
[ of 3000m ] etc., although a respiratory hole's is established in a core box case. 
[0004] Moreover, the opportunity for breakage of data to break out by the 
blemish which the magnetic head contacts and produces to a magnetic disk by 



the impact in the time of conveyance or the case of installation is also increasing 
with increase of the pocket opportunity of HDD. Moreover, in case the magnetic 
head's record of on the magnetic disk which rotates at high speed is scanned, 
when an impact is added, exact positioning cannot be performed but the 
opportunity for a reading error to occur is also increasing. The technique in 
which HDD prepares a rubber vibration insulator between an HDD side face and 
the housing of an electronic instrument which carries HDD (JP, 3-241 583.A), The 
technique of forming vibration and/or an impact absorber for HDD and it between 
the covering device material of the housing of a wrap electronic instrument 
( J P,1 1-242881, A), Although shock-proof improvement is achieved by the 
technique of installing the buffing pad made from a viscoelasticity polymer with a 
thickness of 5mm or less between the opposed faces of all front face and them 
of HDD, and a housing wall etc. In order to raise impact absorptivity ability more 
than before, it is necessary to increase the above-mentioned volume and the 
above-mentioned number of an impact absorber. However, when a portable 
personal computer is put on the bottom of the elevated temperature for example, 
under direct rays etc., the problem on which organic gas vaporizes from a 
vibroisolating material, shock absorbing material, etc., and the record precision 
and storage capacity of a record medium in HDD are reduced arises. 
[0005] 



[Problem(s) to be Solved by the Invention] Contamination of the magnetic-disk 
substrate by organic gas etc. does not break out, but elevated-temperature 
Shimo of the purpose of this invention is also usable in a more extensive 
atmospheric-pressure field, and it is to offer the electronic instrument 
incorporating a hard disk drive unit and this equipment excellent also in shock 
resistance. 
[0006] 

[Means for Solving the Problem] this invention persons came to complete this 
invention for HDD which can operate being obtained normally and excelling also 
in shock resistance also under an elevated temperature and a low pressure, 
based on a header and this knowledge by containing HDD to a case in the 
condition of having stored in the airtight inner case, as a result of repeating 
research wholeheartedly that said purpose should be attained. According to this 
invention, the following (b) - (**) are offered in this way. (**) The hard disk drive 
unit with which it has case A (4) which contains the magnetic head (2), and said 
magnetic disk, said magnetic head and said positioning device, and case B (5) 
which contains said case A, and the inside and outside of said case B are 
intercepted airtightly. [ a magnetic disk (1), and ] [ the positioning device (3) in 
which said magnetic head is held and positioned, and ] (**) A hard disk drive unit 
given in the above-mentioned (b) said whose case B is a product made from 



aluminum. (**) A hard disk drive unit given in the above-mentioned (b) said 
whose case B is a product made from plastics. (**) The above-mentioned (**) 
with which Case A and Case B are insulated with the insulating film (6) thru/or 
(Ha) the hard disk drive unit of a publication. (**) The electronic instrument which 
comes to contain a hard disk drive unit given in the above-mentioned (**) in 
Case C (7). (**) Said hard disk drive unit and an electronic instrument given in 
the above-mentioned (e) which formed the impact absorber (8) between said 
cases C. 
[0007] 

[Function] The hard disk drive unit of this invention comes to contain the case A 
which stored a magnetic disk, the magnetic head, and the positioning device in 
which said magnetic head was held and positioned in Case B. Since the hard 
disk drive unit of this invention is stored in the airtight pressure-resistant case B, 
the portable personal computer in which the atmospheric-pressure field which 
can operate normally included breadth, for example, this, can also be used by 
the above-sea-level 3000m class mountain. Moreover, even if the electronic 
instrument of this invention is exposed to the bottom of the elevated temperature 
for example, under direct rays etc., since a magnetic disk and the magnetic head 
are airtightly intercepted from the outside in Case B, the organic gas which 
occurs from an impact absorber does not receive contamination. Furthermore, 



even if the hard disk drive unit of this invention is included for example, in a 
portable personal computer and is shocked at the time of conveyance and 
installation, the magnetic head in a hard disk drive unit contacts a magnetic disk, 
data are not damaged, or the floating magnetic head reads it and it does not 
cause an error. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained based on 
the operation gestalt shown in a drawing. The outline decomposition perspective 
view of the hard disk drive unit which drawing 1 requires for 1 operation gestalt 
of this invention, and drawing 2 are the explanation sectional views of the 
electronic instrument which comes to contain the hard disk drive unit concerning 
this operation gestalt in Case C. As shown in drawing 1 , the hard disk drive unit 
(100) of this invention contains case A (4) to case B (5), and is formed. In this 
invention, case A (4) can contain a magnetic disk (not shown), the magnetic 
head (not shown), and a positioning device (not shown) in it. What contained 
these in Case A is equivalent to the conventional HDD. They are the above, a 
magnetic disk, the magnetic head, and the well-known thing by which the 
positioning device is also carried in the conventional HDD. Although the 
configuration of case [ of this invention ] A (4) is not necessarily limited, it is a 
rectangular parallelepiped and ** is usually mm(40-150) x(30-120) mmx(5-30) 



mm preferably outside vertical x horizontal x height (thickness), respectively. 
However, the irregularity according to the function of HDD etc. may be formed 
that Case A should just be a rectangular parallelepiped in general. Usually Case 
A has opening up, and is formed from a magnetic disk, the magnetic head and 
the receptor that can hold a positioning device, and the lid used as a top panel, 
and the screw stop of both is carried out in the joint through the gasket of seal 
nature. Moreover, a magnetic disk, the magnetic head, a positioning device, etc. 
are operated on the base of a receptor, i.e., the field of opening and the opposite 
side, or the circuit board for writing record etc. is usually attached in it. Moreover, 
the connection terminal for delivering and receiving electronic intelligence 
between a magnetic disk, the magnetic head, and a positioning device and the 
exterior is prepared in the circuit board. The metal terminal which is a conductor 
is inserted in housing made from plastics whose connection terminal is an 
insulator, and can connect now to it the metal terminal which has extended at the 
one side of a side attachment wall with the smaller case A with the electrical 
signal input/output terminal of the HDD exterior. In this invention, this electrical 
signal input/output terminal is equivalent to the connection terminal (55) of the 
case B mentioned later. As a material which constitutes the receptor of case A 
(4), plastics [, such as metal; cycloolefin polymers, such as aluminum and 
stainless steel, a vinyl alicyclic polymer, a polycarbonate and polybutylene 



terephthalate, ]; etc. is mentioned, and aluminum is the most desirable. 
[0009] The cases A in the most desirable operation gestalt of this invention 
which contained a magnetic disk, the magnetic head, and a positioning device 
are the Winchester mold and 2.5 inches, are the rectangular parallelepipeds of 
70x100x9.5mm of outside **, and are the products made from aluminum. That 
by which this thing is known as HDD is also contained. 

[0010] In this invention, although the configuration of case B (5) is not 
necessarily limited, it is a rectangular parallelepiped and the dimension of the 
space of the interior in which Case A is held is usually large 0.1 -30mm rather 
than ** outside the above-mentioned case A, respectively. That what is 
necessary is just a rectangular parallelepiped in general, Case B may be a 
truncated four-sided pyramid which has breadth toward opening so that it may 
be easy to insert Case A in the interior. In this invention, case B (5) consists of a 
covering device (52) which can plug up the acceptance section (51) which can 
hold Case A, and opening of the acceptance section, these are combined on a 
screw (54) through a gasket (53), and, thereby, the inside and outside of case B 
(5) are intercepted airtightly. As for opening, it is desirable to be formed in a side 
face with a smaller area of a rectangular parallelepiped from viewpoints, such as 
airtightness and external connection ease. As an airtight degree of the case B of 
this invention, it is in the condition which carried out the bis-bundle of the gasket 



(53), and it is desirable that it can bear by the differential pressure of the interior 
of a case and the exterior at the pressure of 0-800hPa. The thickness of the wall 
which constitutes the acceptance section (51) is 1-1 Omm preferably. 
[0011] In this invention, the connection terminal (55) for delivering and receiving 
electronic intelligence between a magnetic disk, the magnetic head or a 
positioning device, and the exterior is attached in a covering device (52). The 
connection terminal (55) has penetrated the covering device (52), and is formed 
with the conductor. A connection terminal (55) can be connected now with the 
connection terminal of the above-mentioned case A. Although fitting of a 
connection terminal (55) and the connection terminal of Case A may be carried 
out directly, they may be connected to both ends through the connection 
member which has a connection terminal. In the desirable operation gestalt of 
this invention, it connects with the connection terminal (55) through the 
above-mentioned connection member of Case A. What is generally used to 
connection of electronic parts can be used for this connection member, it has the 
connection terminal which can usually fit into the connection terminal which can 
fit into a connection terminal (55), and the connection terminal of Case A to both 
ends, and these are tied by the flexible wiring substrate etc. 
[0012] The thickness of the wall which constitutes a covering device (52) is 
3-30mm preferably. As a material of a covering device (52), resin, such as a 



liquid crystal polymer, polybutylene terephthalate, polyphenylene sulfide, a 
cycloolefin polymer, and a vinyl alicyclic polymer, is desirable. Since especially a 
cycloolefin polymer does not vaporize organic gas etc., it is suitable. 
[0013] As an example of a cycloolefin polymer, an addition copolymer, its 
hydrogenation object, etc. of the addition polymer of the 
ring-opening-polymerization object of a norbornene system monomer and its 
hydrogenation object, and a norbornene system monomer and its hydrogenation 
object, and a norbornene system monomer and a vinyl compound are 
mentioned. As an example of condition of a vinyl alicyclic polymer, the polymer 
of a hydrogenation object even including the ring of the polymer of a vinyl 
aromatic hydrocarbon compound and a vinyl alicycle group hydrocarbon 
compound etc. is mentioned. 

[0014] As a material which constitutes the acceptance section (51) of case B (5), 
plastics [, such as metal; cycloolefin polymers, such as aluminum, stainless steel, 
titanium, and magnesium, a vinyl alicyclic polymer, a polycarbonate, 
polypropylene, polyethylene, ABS plastics, a polyamide, and polybutylene 
terephthalate, ]; etc. is mentioned. With a metal, aluminum is lightweight, and 
since rigidity is high, since generating of organic gas etc. has few cycloolefin 
polymers and vinyl alicyclic polymers, in plastics, it is suitable. Moreover, when 
using plastics, what was strengthened with fillers, such as glass fiber and a 



carbon fiber, can also be used. 

[0015] In this invention, the thickness of a gasket (53) has 0.5-3 desirablemm. 
As for the quality of the material of a gasket, nitrite rubber, styrene butadiene 
rubber, chloroprene rubber, ethylene propylene rubber, isobutylene isoprene 
rubber, polyurethane rubber, silicone rubber, a fluororubber, etc. are used 
preferably. 

[0016] In the desirable operation gestalt of this invention, a gasket (53) is a 
product made of a fluororubber, and thickness is 1mm. Outside case [ of this 
operation gestalt ] B (5), ** is in the condition which equipped with and carried 
out the bis-bundle of the gasket, and is 81x106x20.5mm, the thickness of the 
acceptance section (51) is 5mm, and the thickness of a covering device (52) is 
10mm. 

[0017] As shown in drawing 2 , the hard disk drive unit (100) of this invention is 
contained by Case C (7), and is used as an electronic instrument (200) in which 
preservation and I/O of an electrical signal are possible. Although the 
configuration of Case C is not necessarily limited, it is a rectangular 
parallelepiped and ** is usually large 2-20mm from ** outside the 
above-mentioned case B outside vertical x horizontal x height (thickness), 
respectively. Moreover, the thickness of the wall which constitutes Case C (7) is 
1-1 0mm preferably. 



[0018] Since plastics [, such as metal; cycloolefin polymers, such as aluminum, 
stainless steel, titanium, and magnesium, a vinyl alicyclic polymer, a 
polycarbonate, polypropylene, polyethylene, ABS plastics, a polyamide, and 
polybutyrene terephthalate resin, ]; etc. is mentioned, a polycarbonate has 
aluminum with a metal and it has impact strength and rigidity with plastics as a 
material which constitutes Case C (7), respectively, it is suitable. Moreover, 
when using plastics, what was strengthened with reinforcement, such as glass 
fiber and a carbon fiber, can also be used. 

[0019] When making Case C into simple sealing structure, the same connection 
terminal as what is prepared in the whole surface of a side face with a smaller 
area of Case C at the lid of Case B is installed, fitting is carried out directly, or it 
connects through a connector (9), and an electrical signal can be delivered [ this 
connection terminal and the connection terminal of Case B ] and received. In the 
connector (9), like a connection terminal (55), the metal terminal which is a 
conductor was inserted in housing of the plastics which is an insulator, and the 
metal terminal has penetrated housing. The ingredient of housing has desirable 
resin, such as a liquid crystal polymer, polybutylene terephthalate, 
polyphenylene sulfide, a cycloolefin polymer, and a vinyl alicyclic polymer. Since 
especially a cycloolefin polymer or a vinyl alicyclic polymer do not vaporize 
organic gas etc. even if they are warmed by direct rays etc., they are suitable. 



[0020] When not making Case C into simple sealing structure, the connector 
connected to the connection terminal of Case B may extend to the exterior of 
Case C through the through tube formed in the whole surface of a side face with 
a smaller area of Case C. 

[0021] In this invention, in order to protect the terminal of the connector (9) which 
extended to the connection terminal of Case C, or the exterior of Case C from an 
external impact or contamination, it is desirable that the connector cover (10) is 
installed. The thickness of a connector cover is about 1-3mm, and if magnitude 
is the same as the connection terminal installation side of Case C, or a 
connector extension side, it is good. As for a connector cover (10), it is desirable 
to use the same ingredient as Case C (7), and a terminal may be completely 
hidden that to which opening only of the part of a terminal was carried out, and in 
the shape of a shutter. 

[0022] Outside the case C in the most desirable operation gestalt of this 
invention (7), ** is in the condition equipped with a connector (9) and a connector 
cover (10), and is 95mmx130mmx34.5mm, and the thickness of a wall is 2mm. 
Moreover, a connector (9) is a product made from a liquid crystal polymer, 
magnitude is 60mmx5mmx4mm, a connector cover (10) is a product made from 
a polycarbonate, and magnitude is 95mmx34.5mmx10mm. 
[0023] In case case B (5) is held in Case C (7), in this invention preferably When 



using a metal for case B (5), in order to prevent the circuit board and the case B 
wail of a hard disk drive unit (100) contacting and short-circuiting It is desirable to 
have the insulating film (6) at least between the circuit board installation side 
(usually base) of case B (5) and the wall of the case B which meets this side, 
between the external surface of case A (4) where an insulating film (6) counters 
the wall of said case B (5), and it - mediation - carrying out - ****ing - not 
necessarily - these both -- or it is not necessary to stick to those one side 50 
micrometers - 1mm of thickness is [ that the magnitude of an insulating film (6) 
should just be what can cover completely the part in which the circuit board of 
the case B which meets is formed ] desirable. 

[0024] The quality of the material of an insulating film has a cycloolefin polymer, 
a vinyl alicyclic polymer, polyethylene terephthalate, polyethylene, desirable 
polypropylene, etc. Since especially a cycloolefin polymer or a vinyl alicyclic 
polymer do not vaporize organic gas etc., they are suitable. With the most 
desirable operation gestalt of this invention, the product made from a cycloolefin 
polymer of wrap magnitude and the insulating film with a thickness of 100 
micrometers are laid for the base of case A (4). 

[0025] By the metal screw and the gasket made of a fluororubber, HDD is being 
fixed to case B (5) through the insulating film. 

[0026] The electronic instrument of this invention is desirable between a hard 



disk drive unit (100) and the wall of Case C (7), and an impact absorber (8) is 
inserted. An impact absorber (8) has the desirable thing inside Case C (7) 
prepared in a corner at least, respectively so that a hard disk drive unit (100) 
may be fixed in Case C (7). Resin [, such as rubber; polyurethane resin, such as 
nitrile rubber, styrene butadiene rubber, chloroprene rubber, ethylene propylene 
rubber, isobutylene isoprene rubber, polyurethane rubber, silicone rubber, and a 
fluororubber, soft polyvinylchloride resin chain-like polyolefin resin, a cycloolefin 
polymer, and silicon resin, ]; etc. can be used for the quality of the material of an 
impact absorber (8), and it is usable. [ of those foam, a bridge formation object, 
etc. ] If put on the bottom of an elevated temperature by putting an electronic 
instrument to direct rays etc., since an unreacted monomer component, a 
residual solvent, a low-molecular oligomer component, etc. may gasify and 
vaporize, an impact absorber (8) When it leaks to the interior of HDD, there is a 
possibility of doing the damage of polluting a magnetic disk and the magnetic 
head and reducing storage capacity, but in this invention, since the inside and 
outside of case B (5) are intercepted airtightly, the fear is wiped away. 
[0027] The electronic instrument (200) of this invention is used as hard disk drive 
units excellent in portability, such as a portable hard disk drive unit and a store of 
a portable computer. 
[0028] 



[Example] Although this invention is concretely explained below based on an 
example, this invention is not limited to these examples. In addition, the trial in 
an example and the example of a comparison is depended below, 
(b) HDD (in 2.5 inches of Winchester molds HDD, it is a magnitude 
70mmx100mmx9.5mm product made from aluminum) was included in 
pneumatic test magnitude 81mmx106mmx20.5mm case B (5), the hard disk 
drive unit was produced, this hard disk drive unit was contained in Case C, and 
the electronic instrument was created. Subsequently, where this electronic 
instrument is sunk into the bottom of the water surface of a tank and the 
compressed air of gage pressure 48KPa is poured in inside Case B (exterior of 
HDD) by piping which penetrates a case C wall surface and a case B wall 
surface, it held for 10 minutes under the water surface of a tank, and it observed 
whether there is any leakage of air bubbles, and whether the swelling of the 
water surface would be seen, and the following criteria estimated. If air bubbles 
are observed, it means that the case into which the compressed air was poured 
is not airtight. Furthermore, it measured whether Case C and Case B would be 
taken out from a tank, and deformation would occur. As a control test, the direct 
above-mentioned compressed air was poured in and observed in Case C, 
without using Case B. 

O : air bubbles are not observed and neither the swelling of the water surface 



nor deformation of a case is seen. 

**: Although air bubbles are not observed, the swelling of the water surface and 
deformation of a case are seen, 
x: Air bubbles are observed. 

[0029] (b) It is ** 81mmx106mmx20.5mm (5mm in acceptance section thickness) 
outside about ] like the thing of use by drop impact test HDD[above-mentioned 
(b). It contains in the case B made from a liquid crystal polymer except the 
connection terminal of 10mm in covering device thickness, and a covering 
device. In that case between four corners of Case B, and the building envelope 
of Case C Respectively on both sides of the pad made of unvulcanized 
butadiene rubber (10mmx10mmx3mm), it fixed four pieces [ a total of 16 ] at a 
time as impact shock absorbing material, and the gravitational acceleration 
sensor (91) was built into the clearance between the impact absorbers of an 
HDD side face. Subsequently, as the case B which contained HDD etc. is 
contained in the case C of magnitude 95mmx130mmx34.5mm, the product 
made from a polycarbonate plate with a thickness of 2mm, and 5mm of board 
thickness, the electronic instrument for a trial is produced and it is shown in 
drawing 3 , this It was made to pinch with a fastener (92), and set to the fall unit 
(93) of drop test equipment (900), natural fall was carried out from height of 20 
inches, and the maximum acceleration which joins HDD was measured. In 



addition, without using Case B as a control test, impact shock absorbing material 
was inserted among Cases C and HDD, with the acceleration sensor (91), the 
fastener (92) was made to pinch HDD and it carried out the drop test. 
[0030] (c) After holding 100 degrees C of the same hard disk drive units for a trial 
as what was used for the incubation test above-mentioned drop impact test for 1 
hour, the magnetic disk was removed, and it observed with the optical 
microscope, and evaluated whether the organic substance coat etc. would have 
adhered to the disk front face. In addition, it evaluated by performing the same 
incubation test, without using Case B as a control test. 

[0031] The pneumatic test and the drop impact test were performed using the 
case B manufactured with two sorts of ingredients shown in Table 1 as 
examples 1 and 2 and example of comparison 1 case B, and it contrasted with 
the case where Case B is not used. A test result is described in Table 1 . 



[0032] 
[Table 1] 





« a 


K « 












O 


600G 






7JU5— «>AS8 *2 


O 


640G 




it&m 1 




X 


620G 


ai»«ic t 



[0033] Notes *1: It is use [0034] about aluminum as plastic material, using a 



norbornene system ring-opening-polymerization object hydrogenation object 
(Nippon Zeon make: ZEONOR1040) as a use *2:ingredient. Even if the hard disk 
drive unit which built into Case C and was produced after holding HDD in Case B, 
as shown in Table 1 required the pressure of gage pressure 48KPa inside Case 
B, there is no leak of air in Case B, and it did not produce distortion in Case B. 
Furthermore, no adhesion of the organic substance etc. was seen on the 
magnetic-disk front face also by the incubation test in 100 degrees C. Moreover, 
the gravitational acceleration which HDD receives by the fall impact was also 
conventionally small as elegance (examples 1 and 2). On the other hand, in the 
hard disk drive unit which does not use Case B, the leak was looked at by HDD 
under pressurization (example 1 of a comparison). Moreover, the organic 
substance etc. had adhered to the magnetic-disk front face by the incubation test. 
[0035] 

[Effect of the Invention] The hard disk drive unit which contamination of the 
magnetic-disk substrate by organic gas does not break out, but is usable in a 
more extensive atmospheric-pressure field, and is excellent also in shock 
resistance also under an elevated temperature with this invention is offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the outline decomposition perspective view of the hard 

disk drive unit concerning 1 operation gestalt of this invention. 

[Drawing 2] Drawing 2 is the explanation sectional view of the electronic 

instrument which has the hard disk drive unit shown in drawing 1 . 

[Drawing 3] Drawing 3 is the explanatory view of the drop test equipment used in 

the example of this invention. 

[Description of Notations] 

4 - Case A 

5 - Case B 

51 ... The acceptance section 

52 ... Covering device 

53 ... Gasket 

54 ... Screw 

55 ... Connection terminal 

6 — Insulating film 

7 - Case C 

8 — Impact absorber 



9 - Connector 

10 - Connector cover 

91 - Gravitational Acceleration Sensor 

92 - Fastener 

93 - Fall Unit 

100 - Hard Disk Drive Unit 
200 - Electronic Instrument 
900 - Drop Test Equipment 



(19)B*BttfM- (jp> «» fUJ I^F & ^ (A) 



(51)IntCl. 7 
G 1 1 B 33/12 

33/14 



#^2003-196970 
(P2003-196970A) 
(43)^0 ¥/£15¥7 £11 0(2003.7. 11) 



3 13 
5 0 1 
5 0 1 



F I 

G 1 1 B 33/12 
33/14 



3 1 3T 
5 0 1 A 
5 0 1W 



(21)£HBI#^ 


«r!S2001 -394349CP2001 -394349) 


(71) a® A 


000229117 






B*-tf*>**5S;£*fc 


(22)tHIBB 


¥j£l3*fl2H 26 B (2001 . 12. 26) 










(72)^§g# 










W^lim;H*S5rlJJlli«HX^-TS 2 # 1 ^ 














(72)56^ 





















(54) A-F^x^siB^tf-ens^rraa^KB 



(57) mm mmm) 

XA (4) h5IS^-XA (4) fciRlft 
W-XB (5) tZffiUL. BufB-!r-XB (5) <Drt 




-1- 



raws* i ] msLTjx* ( i ) f 
(2) t. mm^y F*{swLTffi«ft*-r*fl« 

(3) WEata-r-r^^fcWIBK^y F 

^mif2{u§ai6^^^ 1 R^^ > >'-^ A (4) fc. * 

(5) HufS^r 

So 

1 8E«<D»- Ff-fX>8Ho 
(6) lcJ;oT*fij|a^nTV>SISac*l7!?M3fB*OM 

-XC (7) JClR«ftLTa*«?*Ho 
[M«9I 6 ] huI 3^- F ^ X * fjffi^ - X C 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] fie*. A-Kf>fX*8i (Hard D 
i s k Drive: J^T. fif3fcSi<D'v- FfVX^g 
THDDJ ^IB-To ) tt. 5S«. ®-r-*^<0lf$B 
OfHS&tt^fcSK^T^X*^ ®1S$H£:fB§i> W£ 



(2) If HH 2003-1 96970 

2 

aa^-y FoffiBStftWfi^ie^aso^ hdd*< 

[0004] hdd«b^w^^\ as 
X ^ tc jg«> L T£"f § §(c <t o x — * <D««#iE # s « 

±*a*^y F^IHS^S«r-r«IStc. «»*<int>* 
ci:*c«fcoTiEa*ffifii*«>* < t?*f, R*St)x5- 
tf£*£*i^fcJ8:fcLT^&o HDD(t HDDiSi: 
HDD ^rfg^-r S f?Sl<OH* £ OP^lc K«=fi*«r» 
tt*K* («PIB¥ 3-2 4 1 5 8 3^4i«) , H D D t 

Xtt«»iRiRW*K»*atlS 0#BB¥ 1 1 -2 4 2 8 8 

e»wa*xw»«Lt h d v\H<D$mmw<D%mmm^ 

[0 0 0 5] 

T^^fewa^x^tccfc^a^^x^sffio^^s 

tefeBn/£/N-Ff f ^^^«BRt/»«B*a*i&A//£ 

J&H^-r & c i: tc £ o 
[0 0 0 6] 

«»ricf ^ < «KW2t*»fa;fe*6S> HDD £rmffi<0^ 
y^-y-XtciR^fc^Tm<*^iR«-r^^ ^tcj; 
t>> ^ST^fgmJIT^tlEm^^iftpj^^H D Dtftl 

40 ntf, TIB (^) - (^) A«««hSo 

fvx^ (1) i^7F (2) t, mm^y 

F*«»LTffiBSt«)'r*fflBi*«>WII (3) i:, husB 
^m^Vx^^tuHB^^^ Ffc«9IBffiBJ*«>«(lfc* 
lRlrt^^y-XA (4) fc. SOfB^-XA^iK^-r^^ 
-xb (5) ^^{i^, ffi&fr-XB(Dft9\>tf%.mcm 
Sfr^nt^SA- KfVX^Sio (n) tuflB^— X 
B^7 T ;l/^^^AK^^>^±fB (-^) ^IBKO/N-F-r 
^X^glo (/n) BufB^-X B^y^X^^y ^H7? 
fe^>±IB C>T) fcKttOM-FfVXi^Bo (-) 
50 y-XAfc^Bttftt87>r;l/A (6) tCcfcoT^ 



-2- 



3 

»«ttTv>*±i2 (>r> 7!?s (/\> ke*©^- K-r* 

X^glo (4-0 ±12 Of) fcEKO^-Kf'-f 
gl^-XC (7) fciBHflLTftSB^iHio (^) 

(8) «r»»fc±K (*) KKttOWFftBo 
[0 0 0 7] 

[0 0 0 8] 

muia^^Tittwrso is i *8Bei»fc« 

Fx*x*»B©«0^JS*MSBI> HI2te*i*iS& 
flgfigfc:«5>v- Fx -r X^gl^-X C tciK*rt LT^ 
*W?SB<OBWJBrffiBI"C**o 1 tc^-r^^tc. * 
RWOA- Kr-fX*»l (10 0) tt*-XA (4) 

^-xb (5) jcuxttLT^ric^nTv^o 

*5^T. ^r-7A (4) tt, ^cD4HC^5vrVX^ (M 

-xa (4) (o«ttt±i&-rbfeiBffi*na^^ ant. 

■^n^ tl> (40—1 50) mmx (30—1 20) m 
mx (5-3 0) mm^So fc/£U ^-XAte. fit 
faB75r(t"??*tltf cfc < s HDD <Dm£fcfc\Ztc\H]{hmtf 



(3) t#Hf} 2003-196970 

4 

%.^jYh, ffiBi**a*fc^«4:©HI^« : f 1 W«*a 
^-XB^jgtJg^ (5 5) icfflStSo ^-XA 

(4) <D&m%s*mjitt%>mttti,xte. t^^-v 

JO XfVU^^I : ^^DtU7>f^Uv 

[0 0 0 9] *^WOfi*,»SLV^SEl«^ca3frtS. 
8«f-fX*k, fiSM^F^ fflBJ**a«»fc«:>R*ft 

L/c^-xAti. ^-ry^xx^iy. 2. 5-r>^T% 

^7 0X 1 0 0X9. 5mm©t^*T% r;l/^~tf 
AfiTfeSo C<Ofc©ttHDDfcLTtt&nT^*fc<0 

20 [0 0 10] #?ggmc*5^T\ ^-XB (5) OJfrKte 

feftlftlO. l-3 0mm*t<ftoTl>5o X 

8&f$^Tt«fc^o ^Wfc&^T, ^-XB (5) 
tt, ^-XA*iRSb»SSSSP (5 1) fc. 
BflPWfcSCc SffiB (5 2) hfrB&D, c 

tlb&JJX'rvh (5 3) «r^LTfcTX (5 4) Vffe& 
30 Stu ^ntc£D^-XB (5) <DrtiW4«!BK:a8KT* 

WJlV^o ^^cO^-XBCD^m^iS^^bT 
tt, #X^h (5 3) fcbTXtta&LfcWB-e, 
(DrtgPt^P^^jE^MTO — 8 0 0 h P aOJBE^JtciH 

*&nscfc##*iA\, §§« (si) ««a-r«B 

£>»Stt, W£L<te 1 — 1 OmmT'Wo 
[0 0 1 l] *RW!fc:*5^T, SSB (5 2) ictt, 
f>fX^ BMK'w FSfcttffi«»«>«ll4:W»i:«BI 
40 TMt^i(HB©a«*^*fc»©««WI» (5 5) tfJRD 
W»6tl*o SaSEffl^P (5 5) H\ (5 2) £rJ|}S 

LT£>9. IIftt«^ntl/^o Jggtffi^ (5 5) 
tt, ±IHO^-XAcD^^i:^U#^^^tc^o 
Tl^o JSJSiS? (5 5) fc'Sr-XAOKISffl^fcte:* 

»aWcj3l/^T«:, ffifiWS^ (5 5) ^^r-XAO±8E3l 

50 mz, mwtffi? (s 5) icm&Lmzmm^j&zf'r- 



-3- 



5 

So 

[0012] Mas (5 2) *«dc-rsfio»*tt. #$ 

L<l43-30mm1?*5o (5 2) <Dfg»£bT 

[ooi3] z/#u*uy><y#W-<DMWm£lsX 
7toRSSiin ! »> y ;i/5p;i/* vjfity £ if -;Wb&?& 
K{t7kJRft'&«©«'&»^>3HBail* T *«»fc7K*Ww 

[0 0 14] y-XB (5) ^§^515 (5 1 ) teffifH? 

zffittvxte. rn^-^A. xf-yuxm. 

utTUV, .f'JxfUy, ABSWH8* #'J75K, # 

[0 0 15] *5$W»C*3V>T. #X^y b (5 3) CO)? 
Stt, 0. 5-3mmtf»SU^. flttv h<D*tStt 

[0 0 16] b^llttJglKfcfc^Ttt* * 

X^7h (5 3) fr±7-yiR=fA»"e. »*ttlmm-e» 
£o **««tt^^-^ B (5) O^tt. 
ftWILTex»»Lfctt»T, 8 1 X 1 0 6 X 2 0. 
5mmt% (5 1) & 5 mmT\ MSP (5 

2) (OffStil 0mmT : *&£o 

[0 0 17] B2fcSVr«fc3^ FfV X 

*gfi (ioo) a, ^r-xc (7) uiiisWJSttTii* 

(2 0 0) tit 

tf, SIR, iKfr<*T% ffix1gx^£ (J»«) <D*Vd"«u 
±IE^-X B <D*W J: K> Ztl^tl 2-2 0 mm^# < ft 
ot^o *ft, ^-XC (7) *»/StSKOKS 



( 4 ) Kfg8 2 0 0 3 - 1 9 6 9 7 0 

6 

tt, $f S b < 1 ~ 1 0 mmt'iSo 
[0 0 18] ^r-XC (7) bTtt, 

Z<D&m : S/*a*U7-f>*'J^ If— ;I/K8K# 

ABSSi, #'J75F, *»J7fl/>fl/7* 

[0 0 19] -Jr-^C*1B»*BB«»t"r*»^^tt- 
X C ^Offi^IO/J^^l/^^^PJJS^-'ffi^^ r ~^ B COM 

-csso (9) lisaa**? (55) tmmic, 

ilftT'SS^Xfy^iOA^^y^cSmt'SS 

U>7^U^^U— K ^ , J7x-b>^77-f^ >- 
*D*U7-f>*Uv- l if^MBUK^'Jv-ftHO 

«itf»st^o wics/*o*i/7^y*'J v-^>tf- 
;n«a*'j^-tt> (wa*42T?iiiiistiTfc«i 

[0 0 2 0] ^r-xc*!BSffiBB«IJti:b*i/^»^*z: 
30 ^iibT^r-XCO^P^^m^nTV^Ttcfcl/^ 

[002 i] *fgwtc*3v^T«, y-xcogsa?x 
tt^-xcoi^BPuiiiaisnfcn*** (9) cdsb 1 * 
n««» j ?fiaiA^s»t5/'cfet3^*^*/^ (i 

0) tf»lSnT^50*WSU>o 3****^— <0 
J»*ttl-3mma*t?*0, ^XC(Dg 

3****/*— (1 0) tt. ^r-XC (7) fcHHJIeOt* 

R*fleffl-r*otf»*b<, sB?<D«»<o*BP*nft 

[0 0 2 2] *f6BBcDfife»*bV^3!ffifBflltCfettSy 
-XC (7) tO^rJ-ti. (9) *5cfctf:3*** 

(1 0) *»»bfcttlBT», 9 5mmxl30m 
mX3 4. 5mmT\ fiO»*tt 2 mmf$So 
3*** (9) tt«fi#UV-B^ **Sfi6 0mm 
x 5 mm x 4 mmWD, 3** #27^— (10) 
'J*-**-Hi^ *«tt9 5mmX3 4. 5mm 
x 1 0 mmT^5^>o 

[0 0 2 3] **WK:43^ XB (5) £r^r-X 
50 C (7) KiRg-rSIBL W^b<ti, ^r-XB (5) 



-4- 



7 

£S#ffiffi^5B$lC7N— Ff^X^SB (10 0) (Dm 

tbic 'p%i<ti>, ^- xb (5) (o^m^mmm 

StC*6^7>f^A (6) ttlT^SOWSU^o tfi 

i7>f;i/A (6) tt. Sute^-xB (s) ©rtgfc^n 

^t^)^-XA (4) <D9m<DfBtefttE?£tttll£ 

<TtM !6S:7>f;W* (6) co^^tt, *tB-r& 

5C^tfTS5fe^»WfcJ:<> JP2tt5 0/im~l 
[0 0 2 4] J6l7>f;l/^S(±, i/^D*!/7^y 

0 0 ^m«7^VA«iLtl/^o 
[0 0 2 5] HDDttAJRH©eX4:7y*rfAll|0«r 

(5) tcB^^nrv^o 

[0 0 2 6] *»W<0«?««J±> A-FfVX^l 
(1 00) ^-XC (7) tortShcop^tc, £?£L< 
tt®pi&iK» (8) tflfXSnSo «P®iR*J (8) tt 
A-Kf^X^I (10 0) ^-XC (7) 
H^^nScfc-5frc, ^r-XC (7) <D|*i»£>4>ft< fcfc 

(8) <DttKli> ~HJ;lcfi^ xfU^^^xy^ 

(*. !i«»«:iffe«ffl^r«-e**o ?sp»iR« (8) 

•T^n^feS^ *fP^C*5l^Ttt, ^XB (5) 

[0 0 2 7] *KWO«?*H (2 0 0) tt, 
/W > — FtV X >7 SB^ * 7 to 3 > £ ^ — * <0f B« 

[0 0 2 8] 



( 5 ) #B8 2003-196970 

iHwj-rsa^ *fswttcne>ofra»ciB^sn*^^o * 

^C^^8 1 mmX 1 0 6 mmX 2 0. 5mm^-XB 
(5) (CHDD »^yfxX^S2. 5^VfHDD 
T\ ^2 7 OmmX 1 0 OmmX 9. 5 nimOTi^ 

»CcfcD^r-XB<OrtfflJ (HDDO^gP) ^^E4 8 
K P aOffi*fi^«raXb/'c«filT7K«<07l<ffiTT* 1 0 

-x b ^ffl^-f^^-x c rticiM8±faflZfig£5c«:ii 

x : SGStf«*SnSo 
[0 0 2 9] (a) «TF«»4« 

HDD [±12 (-O Tl£fflOkO<h|B]ti] «r*W8 lm 
mx 1 0 6 mmX 2 0. 5mm (S^SP/S^ 5 mm. M 

1 0mm, »«(D»««?W^tt«»#y V- 
K) ^-XB^MU ^<£>PS> ^-XBC0 4®Rf?O 

*SnBK<oy^^ ? xvdTAK07'?^ F (1 OmmX 1 0m 
mx3mm) **ft?tl 4 «Wr>&ffl- 1 6 ffl«/ut?HS 
U S^ftD3iJa^>^ (9 1) *HDD{RiJffi<O«»0RlR 
#RB<DKWI!I £ mfr&^rio ^T*HDDf%iR»Lft^ 
— XB£\ 3*;^ 2 9 5mmXl30mmX34. 5m 
m. »S 2 mmO*W- FtKIS, *J¥5mmCD 
^-XCtciD6WLTtt«ffl«?8B*f^iab. Cti^ 
B3fcjjVrcfc3H:. H^H (9 2) T'«}#^^TSTSS 
8&SB (9 0 0) eo«"F3.^-vF (9 3) fcHr^FU 

AU HDD^AP^S^^^ (9 1) ^tttca^M (9 
2) Jc«Jf«-e-TSTtt»bfco 
[0 0 3 0] (7\) *PS8S^ 

±E8T«»tt«i*i:fflv^fctOkra«eoK»ffl7^ F-r 
^x^^S^r. 10 0°C. l «FBI««fbfca, a»-r-r 

50 £>. »ffitOMj: ury-xB *«ffl*ric, nwotta 



-5- 



(6) 



2003-196970 



10 



[0031] mmm i *s*zf2. 



« i tciB-r o 

[0 0 3 2] 
«13 



















O 


6Q0G 








O 


640G 




lt»«1 






620G 





Z EONOR 1 0 4 



[0 0 3 3]?$ 

* 1 : ^7Xfy**f»fclT, 

o) tt&m 

[0 0 3 4] m 1 J^-r^tC, HDD£r^7— XBtClR 

^«Hti. -5r— XB©rt«U:y— i^£E 4 8 K P aOEtl 

ai^SrSkU&frofco 1 o o a c»c*5»ajoats 

^^hft^ofeo Sfc. frF«*fc«fc!K HDDtfS 

2) o -2k ^r-X B*«ffl Kf X 
£*51/>T«\ 6PffiTT»HDDtetttl*^€>nfc (tt«0J 
Do Sft, ftfflKWcJ:?), 

[0 0 3 5] 

[0 1] 0 1 tt*58iB©— K-rV x 



[02] 



200 



10 



52 



8 7 



5 51 4 



53 . 



[0 2] 0 2&0 UC^-r^N— Ff^X^gf?:tt§ 
[0 3] H3tt*aWO*MOT-T*fflv^cSTKBi*BO 

4- ^XA 

5- ^-XB 
20 5 1 - 

52- MSP 
5 3 ••• ^X^7 h 
54«" fcfX 
55- 

7 - ^r-XC 

9— 3*** 

1 0- ■■ 

30 9 1 ••• SMniiJS-tr:^— 

9 2 ■•■ mj£M 

9 3 ■•■ h 

10 0 - n-FrVX^I 

2 00 - B^SH 

900 - mTummw 

[0 3] 



.afift 




-6- 




-7- 



i 



